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im^m 1 1 

■^ElBmitt. Aiy^i-)l^W^\t. ^} a y\£i--^m.^^Mt^mL. ItTsBE 1 A 
^it<?5I*lH14'/n^-^-i:E 1 B'iHt<7)/J'^^ < t i> 1 <Dm&M^-r^ >i^mmzisif 

Ift*^ 2 ] 
[W^:^ 3 ] 

E 1 B«i^OMeJC='-7''f >i?*^ilc7&n 9 KD a^S«=i-T'^ > ^11^25. t^/XJi 
E 1 A^J^OI^Htt-/n^-:J'-fcE 1 B^^cOiI?^< i: ^> 1 OMS® -t'^ 

[IS^^ 5 J 

JL--;' h'^-^tf^^'^-y^^?.^ KomiatURa^^^iaiE^Jl-. 'ta#fi«J^I§ia7'n^-^ 
[fS^S 7 ] 
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5 K=^ri'^LTU 3>e-^-^f^^^ffl$-^, -^<^m^ M^«r?^®^^-r^-i^=s^*^^i^1" 

m^T^ 9 1 _ 
[m^m 101 

e :^ - -If =Sr §tm ^■tfzi><DX-^^ IS^:^ 9 Hf2«c<^ r6#it{5^**^*-5t t ttjt m«lJ^«l 
lft*m 12] 

im*:^ 13] ^ . 

Im^^l 5] 
lit*:^ 1 6 ] 

ho 

[lt*^ 1 7 ] 
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[0 0 0 1 1 
[0 0 0 2] 

mtxtmmiT:'^- * ^x-t- ^ tt t":? ;v x iim - ^ ^ i ^ i,zmiT:=fj:^m Kmm ^ 

# e> tL-c v>*:^<7)il H -C * -1) o 
10 0 0 3] 

[0 0 0 4] 

\\:f^<D\z\^^'ffi%,n.-^=i'\z.'m-\^fzUm<r>^X^ i9'?-<^#-H^^:**^S«tiE# 
o # @ i^i? Ill ^ ^ «r fi<j^bi- S '^^^Ti^ab ^ t S tL ^ 4- * -t? o J; ^ ^ 

1 ] Bischoff JR. et al. Science. 1996 Oct 18 ; 274(5286): 373-376 
l##llF5:iit2l Rodruguez , R et al , Cancer Res , 57 , 2559-2563 ,1997 
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[0 0 0 51 
[0 0 0 6] 

■r^it)*>. ;*:|&BJ{±. ±5it7&^e)Jilt^E 1 A^i^t> E 1 B^ilcO^J?'^ <ti>l <9Sa® 
t^mL. miSE 1 A^OrtHttyo^-^-tE 1 BlIi^<7)/),>:&< i: i lOgSK^ 

10 0 0 71 

aSa®=r-7''f ^^^^it^ LT'b^v^o E 1 A®J*<0|*lHl!i7'n ^- ^ i: E 1 B^m 
[0 0 0 81 

^Ol&ST'n -^E - - i: t&SlE^tfe^ ^Sr ±Mi)- ib M tcSX L Tf^lS L 7t ^ 1 Of^^dtfT^i^-^ 
[0 0 0 91 

-xiix^mmi:^<D^nzfu^-'$^-tr^mmi^^^±mi)-hmi,zmxLxi^M^fifzm 

& o 

[0 0 101 . 
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^^m^^ ^-':^y^^ K'S-ti'^L-r 'J 3 ^lff---b*«:<^ffl^*x n^^^M^^ 
[0 0 11] 

±fB<^iiiitci3v^T. mmm^=^'^mm:^^^y k<^v 

9 X ^ KOOri75^6Ky ^S: iTOpirit^K^'S-flSKI- * n > tf x > b Mt? L*-«mt?i ^JV> 
[0012] 

[0 0 131 

[0 0 14] 

^-y^jx.^ F=sr#^t;f^siiT'i. x>\i^x\iLmmmm.w^k.r'r J ^ A i^Ts^'^ 9 --^ 

[0 0 151 

^ -(o^^m-fi'^n-nmm^^^. mmmn^^-y \^^ts^^ ^--fy^.^ Ft. 

[0 0 161 

;v iJ' - ?r f»J ffl -r * mM^^^tt'^ l-^t- -& r&38Efe * S a i: 1- o 
[0 0 171 

^m,x(n>h^%'m-^'f'^'^~9--^yTj^^)\^7s\z^mzmxx^^(r>x. m^^^mx 
^x<r>nm-^mm\^. mk^mm£^^^\^i^^u^w^'^<r>h-'^m^\:.nm\^x. mm 
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^ o 

10 0 18] 
10 0 1 91 

-C^n-^>^^^ c5'-l-m<J5^^'^> pAPr.ElA (KkT. ?rlf:fn^- -fr -) i^^o PCR 
10 0 2 0] 

m<Dp^?r.Eik^mmmmxmitLtz^k. 9^y-i^3>LxvA?T.Eik},zm.^^^. pap 

r.ElA-APr.XkApA pkii^^') A'y ^-T Ji-m^l) *#^o XKJi. ElBlRitmSSKDa. 

10 0 2 1 1 

Avi^-^;He^J=^#tfy7>^5 KSr^Mt LT±|Ei:|W|^HPCR^-elii|'lU. 
fiit?cmmt±m<Di)A?T.Elk-A?T.IkAi>k^fsimmmxmitLtz^^. V-i^a>l. 
TpAPr.ElA-APr.XkApAirM*^*«> pAPr.ElA-APr.XKpAS:#*o PCR^<^7'7 'f ^- 

izii^)^>-i£f--'\immw.wm]n^f^> "^'^ A^^vi-)\^mn<DTmiizv n :/trf---b*^ 

[0 0 2 21 

9 ^:lL•r#lb:j^^^i5itiI^^ffl'3■^♦;^ h^^tt^^ ir^ZfyT,^ KpZiPr.ElA-APr 
.XKpAti, ElA^iliOI^H14<^"rn^-^-i:ElB|SJtOMeM='-7'-f >i/iBj^tC:felt^ 

I. EcoRV, Haelll. Alul. Smal=& if¥rt*«l^m'fb-t-^^JKS#"9->f h 'SrSfctt* C: 
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10 0 2 31 

tfz^ EMU<0^bWc&i^^mm (923-947 bp^ 24bp) ^r^^L/c^^MTf-^ -J^ 
ffij®#M6<JH'>-< ;V^li5i=S:^T^a tv^^^^;?)«^:5> (Heise, C. et al, Nat Me 
d. 2000; 6(10):1134-9) Ot^. Eim^H^hm^m^W.n^^^^^'^ ^^^^ RbUS^ 
'&@e^J'£:X^LfwElAA24{±. ±|BOElA^J^=Sr±IBOT7'^ -J? ;^^<?>^^'5j < i:^>5'1fflO 
y^A^-^tf/^J^^ K^ilMfc LTRb®eig'^i5^J*>f>IStfLyiy7'fr-*fflV^, PC 
RjS=£-5pJffl-f S^MSX^i (Current Protocols in Molecular Biology, John Wiley & So 
ns, Inc.. 8.5.7-8.5.9, 1999) X^nhfL^o 'E.lkA2A^±U<DmmUmM^=-y V 
is^^ ^--fy^^ KpAPr.ElA-APr.XkpAta<JPW^t:M'fbt^c^^> y'fy-vaVL 
TRb^SM'^SB^J'^^^L/ciiWJI&ffl^-v' > =S:'g-tf^r>'^- 7^7:^5 KpAPr.ElAA2 

4-APr.XKpAt#*o 
10 0 2 4] 

i; 3 > e^- •If^.lifeie^ijfi. i^Mfi<]^:DNAa^x.Se^T'* s V 3 > tf --e i o mwi 

tt^DNA^<?)-9)®f> «S'^tv>^DNAoa^x.RJS=S:^CS#^e<I*^*lB^J«rV^^o 

ISra loxP t {iLoxH'S: if <^'ft& <^ ^M#^IS>^J M^f^-T <5> / x U :f7 r - vPl 5|5 O V 
3 y Iff-- -If Cre (Sternberg et al. J. Mol. Boil. Vol. 150, 467-486 (1981))> U3> 
tr:^--lrESie^JFRT=Srm^t-*SF-S:(Saccharomyces cerevisiae)S5l50U 3 > t^':^-■^fF 
LP(Babineau et al.. J. Biol. Chem. Vol.260, 12313-12319 (1985))> ^-^^vijn-^ 
-i^T. • ;V-'f <7)pSRl"/9;^ 5 Kfi5fc<^R(Matsuzaki et al., Mol. Cell. Biol. Vol.8, 
955-962 (1988) ^11^1- if «r 'ft^f^ t LrW*-i::d*X«#>2>7&^C:tLiblcK&^ 

[0 0 2 5] 

tfc. y-^^ti^^ 9 --fy KOElB^it^SrElBO^^^t t/^p 

APr.ElA-APr.ElBpAi; LTi^V^o ElBO:^^IB^J t^^o' ^ |gft U/c 7^7 -7- V^, 
±IB<^T7'yi'W;VXco^-55r < t fc5''ll!loyy A^'^trT'^^^ 5 K^Mi: LTPCRfei:: 
<l:l9^il|iL^ PCR]tt>«'#*o C:<^PCRS%fcli5ii«Wffl^-';' >«:-^tf'^^'^'-y9;^5 
KpAPr.ElAA24-APr.XKpA^fIJPI^^-C>m'fbL7tm> v-fy-vaVLT. ElBXKi:ElB 

^m\wxf^t>^itnmmm^=-'y \^^tx^^ ^-^vTs^ KpAPr.EiA-APr.EiB 

pA o 
[0 0 2 61 

-f^li^tt/^liJfiftO^ffl^- '^ h^'^tF^^'^-7'9;^5 KpAPr.ElA-APr.XKpAOI*lS 
^ - ^ - <^#>^ $ tL/ctU l?a^^MmiB^l) ii. ^^#M6<J 

*#M6<Jt-l§3R-f *CEA (Carcinoembryonic antigen. ifillfeiBttgLM) T/n^-^'- (Mol 
. Cell. Biol., 10(6), 2738-2748, 1990) , E2F7'n^-^'- (Neuman. E. , et al, Mol 
. Cell. Biol., 14(10). 6607-6615, 1994) . OC TsT-^iJ S^-yl^) -fu^-d^- (Mo 
rrison, NA.. et al. Science, 246.1158-1161. 1989) , MtiMfem. BM^m^J^^fK^ 
^6<j*FLK-iyn^-^'~ (Xie . B , et al . Br J Cancer , 81 , 1335-1343 . 1999) 
. l!if^S:5rifiw#^6<j^VEGF7'n^-^- (Koshikawa . N . et al. Cancer Res., 60, 293 
6-2941, 2000) , A^mmMm^J: i:ncJ|#^6<j^:c-Mycy n -^e- ^ - (Kumagai. T. , et al. Cance 
r Res., 354-358, 1996). mm. Ipm^S'S: if i-#^fi^=6:SLPI-/n^- - (Garver.RI. et a 
1, Gene Tlier . 1.46-50,1994), «tr33:iSJr#^fi<J'&PSArn^- - (Utham, JP ,et al 
. Cancer Res. 60, 334-342, 2000) . BttM-feM'Sj if tc^MS^J ^Tyrosinase^n ^-d'- (Vi 
le.RG.et al .Cancer Res, 53. 962-967. 1993). fL^St^i^^6<J^AP-27'n-:t- rJ' - (Pandha. 
HS.et al.J Clin Oncol, 17,2180-2189, 1999). Mi&=£r ti C*^ < O^Sl::#M6<J^TERT7' 
D^-^-(Takakura M.et al, Cancer Res, 59, 551-557, 1999) *if«:«aiA5-C# So 
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[0 0 2 7] 

'S^«ft*<^293afla (Graham. FL, et al. J. Gen. Virol., 36(1): 59-74) 

7 X 5/ 3 > vrnm-c ^ * o Ei^it ^x^^ ^rffu LfzTry^-()\^^yy^i^ir^ 

•fyT.^ Kti. XT'/ 't7^;vx<7)i®^^^^LTV>^-7T-f /^-=Sr^Sm^*l^i^^^l&^l- 
[0 0 2 8] 

^ t- *5 It -2. =^ ffi Tf^m-c § o 

j^--fy7.^ rmxxm&Y^y f£ i:'Opirjt{5^=-=Sr^ii-r 3 > liV >- > ^fla-e Ljii^^ 
[0 0 2 91 

^:^if05st^^'S:^lTO^^5i<fl^$■^i:S■7'a^-^-<^^^=S:V^v^ -Pflx-fJCA (-9--f h 

-r s m^mm.^'i'. 1L-2 =^ fi c ^ 1 1- -2. * ^ > * > itfsT-. Hsv-tkitfe^^ =sr2i c «6 1 1- 

i" :^ n - ^ - T S o 

[0 0 3 0] _ , 

[0 0 3 1] 
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[0 0 3 21 
[0 0 3 31 

[0 0 3 41 

mmt. Tt'^ 'i'-f ;i'X(^El'^itMe«=S:'ll't6*Jt'M^LTv>;|,m. '^Jx.t^t: ^BM6W• 
[0 0 3 51 

i-;5>o 55:^3. la^i^ ElA<^^m*pg5-r'l)7'n^-^-, (2) tiElB<7)^aSrllg5-r 

^ ^n*- ^ (3) tiRbMaJS-^ ><^^^^ (4) t4ElB55KDaS.U^/X«ElB19KDaO 
(5){4?&#jt{5^=-<7)l&5l=^lltp-r^^n^-^-. (6) (7){iT7'>' 

(1) (2) lciSm-e#M6<JH|im-r S-ffi^t^^-^D^- jJ' - * g>eEtcAtL^;i^ t 

o -e-ci-e. ''^%<r>t^nW^T^ ^ ^ y^':^^^ 9 C:OElAfli^<^atfe?-=S:^^$-<i: 
. -ect;gfi<J<^r&5^*<5?-^SALXV>/Co EMit{±. 55KDa. 19KDa!& if < o 

K-t^^^ Cl0^i|4feElA<^|K¥^t-^^t-te^$*t, ElB^i^O|£i^. 

i CDEIA h YA&-h^ Pj'J'-<;vxoi*iS'tt<^7'a^-^-*^^^ ^^"^ t-^i PI^*M^ISi@£^J 
/Co ^ - liMflatc#MK)i^l«i%^LTV*;2>2o<7)^^:^ -/n^- tJ' - ^rffimtcXtL#x. 

(3)<^Rb^e^'g-K^ ^ :^*^^:?-ti-*^i:> * ^ v^{4 (4)OElB55KDa25.r^/X 
{±ElB19KDa<^^Iit =&^5^a i i: tc i -?-<7)^j?{i5fe/i^^6*jtz^^tit4||§g$:ixr 
v>35:V»^)0<D^Sii^^fi*Jt-TT'^ '>^;v;^**ii5ib/wtv^0x S0'«r<^^'&7&***o (3)i:(4) 

(r>^^^.\.<r>-fyy<xy^m^\^xm%.-t^^t^^^'^^ (3)x (4) oa^^trov^ 

[0 0 3 61 
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10 0 3 7] 

° (a) '-^<7)zry:^5. VKm.'t^^t^^m^i!^mj:izmm<D^xm<'k<^i^^^X^ 

^-izm^i^^M'^^^^^tHi^x^^o (c) mmmmm^-y h'ir'^t^^^ ^- 

[0 0 3 8] 

%(r>x\ttsi\^o 

10 0 3 91 ^ 

T7*y'i7-<;VX^iJ'^-<0#|gy9>^5 K'^^:^-^±^ pHM5=SrfflV^7to pHM5(±, Sphl> 
Pstl. Hindi. Xbal. BainHI> KpnI. Sad. EcoRI<^fIJISl^^MS£^J=2r*-t-^ ^ n--> 
ir^{7 9-X^ Dr. Mark A Kay (Stanford University) ^ It (p^fi. 
Human Gene Therapy. 10: 2013-2017. 1999)o t; h 5M7 T'yC^ >f A5' -ilSa^J^Sr 

'^tf7'7;^5 KpXClfiMicrobix (Tronto, Canada) i >3 0X b/Co TrJ^^)V:^Y^^ 

^n^-j5'-{i'g-^^jv>'|li^ (474-1658 bp) . ElB19KDaMa<^='-f''f V^^fl^ (1684 

-2285 bp) (o^x^<r>nm^(r>-:fu^-i^-iSLXf-^')T7'^V'-'yBy%^ir-t}v\t^t 

ii\t''W$L\t^ -g-tt-rtipXCl^^St LT, t/cBovine growth hormone polyadenylation 
signal sequence (BGHp : ^^^^^^-^ ij r t"- 1/ - a V 'y^i-)VWM) lipRc/RSV 
(Invitrogen. * d ^*'#-i-A-150307) Sr^Mt LT. |212lc^Lyi7'7 ^ -^--b b J; 
»)KOD DNA^V^ (MWm. * ^ n ^^#-f-K0D-101) =Srfflv>/cPCRj*tc-Citi|iELs ^ 

n-^;^^L^Co 'fc*5> C:i-efflv^/cElAO-b>;^-/7-f •7-(S-ElA. iB^iJ#-^l)tCliSph 
I. Notl. SnaBI. mnl^UmWm<^mmm. |^T>'^-t^^^-/v^v-(AS-ElA. IB^J 
#-^2)t::(iSalI. AvrlK^^^ie^J. ElB19KDaO-fe 7^7 •7- (S-E1B19K> I5^Jl=-^3) 
IcliAvrll . Sail. Ndel. EcoRV. m&l^mum%(r>mnmm. 1^7 vf-b>';^-/7-f 
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- (AS-E1B19K. IB^J#-^4) K tiBamHI<^^>|^g5^J. BGHpAffl O-feVX^^-f-r - (S-BGHpA. 
IE5?il#^5)l^tiBainHIOMIi5ee^J^ |WjT 7^7 'f -7- (AS-BGHpA. i£^J#-^6) I' {± 

34bp<^LoxH@e^J t EcoRlM^Se^J tL-r*t#in $^XTV»;S (:&-/7>fv-(^)>'-^'J^>' 
>^fc^PCRO^#Ji®2*#fi^) o ^i::. ±iB-C#fcElA<Orj-T'^ >i^^it<^)PCR]ttli:pH 
M5*> fUPIS^^Sphl (^M^. iS' n j!^#-tll80A) fcSall (m#«&> iS' n ^r^-^SAI^l 
11) tlTti-fbL^ T4 DNA7-f ^J^-T. {^mm. * tJ' n i7#-i-6022) tCT 7 a > 
fir^v^ pHM5l'ElA<75=i-7''f y ^m^i!)^i&^Thtfifz:fy 7. ^ KpAPr.ElA^rf^SSLfeo 

±iBT?#;^ElB19K03-7''f V^^i^'Sr-g-tfPCRMJfeiipAPr.ElA^:, Sail. BamH 
I CMm^. *^n^^#-i-BAH-lll) X-mitL. T4 DNAy y- -> a > =Srtr'fc 
V^. 5 KpAPr.ElA-APr.lQKApA^^^i^LTto $<biz, ±lfi-r-#/cPCR«<7>BGHpA 

i:pAPr.ElA-APrl9KApA**lcBainHI, EcoRI (MWrn. * iS' n j5^1:-^ER0271) T-m-fbL 
. y-v3 >!gr1f'fev>, y^y^^ KpAPr.ElA-APr.l9K-BGHpA (iilT. BGHpA{i€B& 
L> pAPr.ElA-APr.lQKii^i-) ^^1^$liL/>:o n-:^> i>'lcPCRfe=J-fflv^yi^c*lCjgvr 
t?#;|>:^^@5^JO^^Onr||tt^ife*i-;5,/i*. pAPr.ElA-APr.l9KODNAIS^J{is DNA'> 
(Applied Biosystemstt. ABI PRISM 310 Genetic Analyzer) lCTiELv^@e^iJ 

[0 0 4 01 

C:<^ J; -5 LTfp^^ttf^y^;^ 5 KpAPr.ElA-APr.l9K{i. pHM50/N*y i5^7 > F 
=S:ifo-/9;^5 K-C^«9. 'e«04'twJi»fLJ: <9. v;v^^n-j:^>'^*'^^'f > i: LTSphI> No 

ti. snaBi. m}xi<7)^mmmm<ommm. Eikm&<D=i-r^>:^m^. -m^^^u-c:. 

ycr^^ hfcLTSall. Ndel. EcoRV. MfeI<7)^MPM#<^W.IIfe@e^iJ> ElBlQKDaHfiOn 
-T'-f ^'i?''MM> BGHpA. hoUAWM'k'^tiiiOXh^o 19. ElAtElBl9KDa(^±?5iL<^-7 

ty;:> C:<^ElAtElB19KDa<^±S£<^)-7;vf-:^ n- — >f M;:fiSnaBIi:EcoRVi:v>-9¥ 

OiiJitWffl^-'^ h 'Ir'^tf^;?' ^-y^;^ 5 KpAPr.ElA-APr.l9KlCfii#H^iS^lwa<J5«- 
[0 0 4 11 

RbSe^-^SS^J^rXaUfc^MElA^f^m-r^fc^t^. mSlc^i-pXCl^^Mt L/cPC 
Rifetc J: ^^^^Afe (Current Protocols in Molecular Biology. John Wiley & Sons, 
Inc.. 8.5.7-8.5.9. 1999) =SriJJLTO J: ^ ic=ff ^'^^ RbMS^-^ie^iJ tcffia-r'2>pXCl<^923 
-947 bp0^i^«r^^^-*fco ^1*^ WCRi: LT. ElA^' n--;>^^^lcfflv^y;:ElA5' * 
^<?)iE>?iJlcSphI. NotI> SnaBI. MluI#flJM^OMf&@E^iJ«:#J!)nL/c-tr ^^y^^^-f -7- 

(S-EIA. iB^J#-^l) fc. Rb^-a-SB^JEtiTlO bp (913-922 bp) tmmQ bp (947-966 
) «-^oT>^-fe>';^7°7'f V-AS-A24 (@5^J#-^8) X'OPCR^ ^ /cRb^^Sfi^J 11:^20 
bp (903-922 bp) t emo bp(947~956) «: ^)0>fe v;^ •^-S-A24 (ie^J#-^7) 
t> E1A3' 5fe3gl'fIJi?a^^SalI<^)^.ISiB^J=Sr#JnLyi7>^-fe>:^y7^-7^ (AS-EIA. 
@5^J#-^2) •Cc^PCRSrfi'v^ -etL-?'tL475bp. 726bpcOPCR^t?Sr#7to CK^MPCRMtl «r tfi 

-a-LTtiiii: t> -b -/^ -^-s-EiAi; ryf-'^y^^^y^ -7-AS-E1A-C2WR*^T 

m^ii''m^\^tzmm. JjRbSa*§^@B^J (24bp) St^^L^EIA (ElAA24fci- 
*) **#^tLy5:o y^'fv-IE^Jfc. PCRRJD(7)^^(i04irfBmL/io iOElAA24«rpA 
Pr.ElA-APr.l9Kt::ft«Pl^«SphIi3J:UfSalI (m^^. * tJ' n i/#-i-SAL-lll) 

mk^^y-y^ (^fiit> * n ^^#-^6022) \,zxmx\^xm^ms.\khXKmK.. ^itt* 

pAPr.ElAA24-APr.19Ki: L/Co J: ^ i::pAPr.ElAA24-APr. 19K»i. pAPr.ElA-APr 
. l9K*»t,ElArtSSORbMeig'&'iB^J**l^**tt/c:Ja^1.0^-t?li|^*5l<^i^3l@E5?iJ, ^it^ri^o 

10 0 4 21 

ElBafi<s^^<^19KDaSSOg&^/itt-e!G: < , 55KDa^-e<^'fl!l<O^J^^-^tf^TO^^M<^ 

miE# 2 004-3076703 



#M 2003-283427 



^--J : 10/ 



TTJ ^ ;v>?.(?5ElB^ie??ll*-fl|v^/ci/^ h ;w^^' ^-^:J^^TO^^-M<^^x.^:^T^•:>^v: 
o t^. ElBrtOKpnlE^lB^JJ: '914bp±m~33bpJi^f£^-e<^20bp (pXCl<^2015~2034bp 
) tIW|C@B^J=J-^to-b>^y7'f (S-ElB-2015. SB^J#-i-9) i^^MElB<7)jK V T 
t'- V-^/ 3 V~>^^:^;v/@S^J3' 7^^:6^(b24bp (pXCim050~4073 bp) (DWM^^Io^WM 
(34bp) i:EcoRlM@B^J=^'h|-JnL/;T:^^-fe:^;^ T'^'f-^- (AS-ElB-4073^ IB^JH-^IO 
) pXCl^MMt LTKOD DNA^^°U ^ (m^i^. * ^ n ir#-f-K0D-101) «rffl 

v>/;PCRi*t-TliiIiit. ElBO2015~4073bpS:^'n-->'^^L:to "/^ -f v-fB^J i: , PCR 
RJS<0^#{±ia4irfBmLf^o C:OPCR]gtJ«r> ftJJKl^mKpnl ij ^ u ^'^^m- 

111) i3J;t>'EcoRI ^ n i/#-^ECO-lll) KxmitX^. pAPr.ElA-APr. 19K=I: 

IWI^ItliKpnl tEcoRI^'fb t ^> <^ ^Y-:^ (^M^> * ^ n ^^#-^-6022) H j; I) # 

AL/co CltLT-ElB19K^:ElB^|B^J75^An.#;b«9^ ^'btL^cT'^;^ 5 K^rpAPr.ElA-APr. 
ElBtb/Co r<^i^lcf^t!l$*t7tpAPr.ElA-APr.ElB{i, ElAtElBO-e-tt-rtL<7)^|ie 
^rfflv>;5)^§K >^n^- iJ' --C^^T-i -I) J: ^ L/c ^ <^"e$) (9 ^ pAPr.ElA-APr. 19Ki: {± 
, ElB19KDaOfP:S-7&«pAPr.ElA-APr.ElB-C{4^ElB0 3--7''f > ^/|Iit75«fflV^lb^^TV^;2) 

ElAl*l(^Rb^e^'^BB^J=Sr^aL/cpAPr.ElAA24-APr. 19K:^»P>^ ElB^lE51I«:#oii5il$II 
h 'Sr-g-tr^^'^-y^;^^ KpAPr.ElAA24-APr.ElBt#/wo 
[0 0 4 3] 

t-fCm (Cymomegalovirus) ^n^-^J'- (Boshart, M. , et al. Cell, 41,521-530, 
1985, Nelson. JA.. et al. Mol. Cell. Biol., 7. 4125-4129, 1987) ElB19KO±iiK 
iznXLfzzf^T^K V^i^MLtio CVN'fu^-'S^-ii. -^^^X KpRc/CMV (Invitrogen 
, * ^ n i^#-^A-150307) "kmMtLX^ SaUUn^^ }^ "^^^Irfz'ty 7.^9 ^ -r- (S- 
CMVp. @e^ij#-^ll) tMfeimn-^^ h^ottTtr^f-b^^y^-f -7- (AS-CMVp> le^ij 
#■^12) trPCR4rfT=feo/c (^g-^ 9 -^-OiB^y i:PCR<^^1^t±il5i::ia«c) o ^(DVCmm 
(pRc/CMV0231~893) fc, 5 K<^pAPr.ElA-APr. 19Kx v^^4pAPr.ElAA24- 

APr.l9K*. -?-tL-rttSalI (m#JIS. iJ' a ^^#-^SAL-lll) -Mfel (New England Biol ab 

* iJ' n i^#-^R0589S) ■Cri'fbt^ T4 DNA9 y-;^ =SrfflV^T 7 'f a > 'Srtr^v^ 

. ElB19KO±i5itlcCMVyn^-t5'-=&?f AL> pAPr.ElA-CMV-19K. pAPr.ElAA24-CMV-19 

10 0 4 4] 

^tcCEAT'n^- ^ - Srp APr.ElA-CMV-19K. pAPr.ElAA24-CMV-19K<^ElA<^_hSEtl#A 
LfZo t -fCEAT'n^- iJ' - ^n^rry ^ ^ ;VXAxCEAprTK mit^M^WxlMky^^ ^ X 
•?«#) 10^*1 (5.6x10^° pfu//zl) 10%SDS (Sodium dodecyl sulfate, m^^M. 
* ^J' n ^#-^199-07145) 10 /«K 0.5MEDTA (Ethylenediaminetetraacetic acid> 
5&^n^^#^ 311-90075) 8^1 , ^|?7Kl70. 75// 1 tm^kLX X <mWi.fZc 
20% -/or-f :^--lfK (Roche Diagnostics GmbH> * ^ n i5^#-t745725) 1.25;«1 ^ 
inx.T56'C. 2^WM<b^> • ^'nn*:;V'AJitS!ii5J;J/J^i5'y->'l'ztmL/co 

i<^^f^l^ J: "J. AxCEAprTKOgenomic DNA 2/u g*«$?fl)t$ tt/Co CK^DNA^^Mi: L"C, 
CEAn-T*^ > irmi$L<omtk^ F>>6^e>424 bp±5{t~2 bp±«5E<^5SB^ (Osaki, T.. et al. 
Cancer Res, 54. 5258-5261) ^mmmm^iotmWimn^^i'^fz'ty T.^^^ 4 -7- (S-CE 

Ap> mmmmm\iiuwmn^'onti7>^'^>7,zfy^-r- (as-ceap 

. ie5?!i#-^i4) •cpcR*^fv^ iiipiufc {^■f7^-^-<Dmnt?c'R(r>m^\im5KUW0 

o i<OPCRi£!fe*MluI A ^ D i5^#-^MLU-101) tNotI (m#M> * iJ' a ^^#-^N0 

T-111) T?rW<bL> |W|#t'MluIfcNotI-e?g'fb$tL/^pAPr.ElA-CMV-19K. pAPr.ElAA24-CM 
V-19Ki:T4 DNAV ;tf--Jf J: ij v^^^-v a VRf^'Sr^f ^v^. pCEA-ElA-CMV-19K, pCEA-El 
AA24-CMV-19K=Srf^mU:^s:o C:<^ J: ^ tLyt:pCEA-ElA-CMV-19K> pCEA-ElAA24-CMV- 
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mQKt^^m^fi^. mmmmm.^^ k-c** me-i. 6-2mm) o 

[0 0 4 51 

>^CtC. E2F7'n^-:J'-«rElAi:ElB19KO#yn^-iS'-i: LTjf At/c=i>^ h 9^ h 
=S:'f'1fiaL7to E2F7'n^-:5'-(i, Dr. Fine. H. (National Cancer Institute, 
Bethesda. MD) X ^ m^^fit^^y ^ ^ KpABS. 4:E2F-GFP J: , fORli^^Spel (m#^> 
fj^u ir#^SPE-101) ^ X tKXhoI (Mnm. ^#-^XH0-101) t?^ tti L> T4 DNA 

tKU^^--!? (MBItts * n i5^#-f-EP0061) -e¥r|-*m L o tri^<^p APr.ElA-CMV-1 
9K. pAPr.ElAA24-CMV-19K^SalIM'fb, T4 DNA>}^ U ^ 7 - -^fT-^rt^m L , gB:7^ 
V 3 >I55±<7)7t*tiCalf intestine alkaliphosphatase (CI? : ^^/MrT^l'* U 7 * 
7 7 ^ _ ^ffiit. * tJ' a i^#-^2250A) T*]^ U ^m-ft^iOiS t> itLfc^OmL fzE2Y 
-^n ^ - - t «-T4 DNA9 >f Y- 7.\z.X7^ -> a > *tT^J pE2F-ElA-CMV-19K. pE 
2F-ElAA24-CMV-19K=^fPi^L7to ClOi ^ LT'f^^L/>:pE2F-ElA-CMV-19K, pE2F-ElAA 
24-CMV-19K{4. E2F7'n^-^ - j: ^)E1A*^ vM4ElAA2475«|&m$ tL, CMVT'n^-^- 
tCj: ^ElB19K;6^l&^$tL-5>> iijatimSI^^' ^ - ^7 5 KT^^^S (I2I6-K 6-2#RB.) „ 
10 0 4 6] 

PCEA-E1A-CMV-19K. pCEA-ElA A 24-CMV-19K<^CMV/n ^ - ^ -§|5 =lrSalI 

i:MfeIT'm<bLTtJf9^'9. ^ 19 ^J' -SB^'£:T4 DNA^i^' U ^ 9 - ^% CIP-e53iS L 

■Bff:i^<^^t)mL/cE2F7'n^-;J'-i:T4 DNAU :^r--H-C7'f -J^-va V'Srfi'^v^, 

tL'rtLpCEA-ElA-E2F-19K> pCEA-ElAA24-E2F-19K0 7^7;^ 5 K«rf^S!lLfCo ClOi^J-L 
Tf^$aL/cpCEA-ElA-E2F-19K. pCEA-ElAA24-E2F-19K{i, CEAT'n^-^ -tc J; 19E1A^* 
v^liElA A 2476^11^ E2F7'n^-^-H J: «9ElB19K7&«l&m$tL*, ii5a«1^9M^^ :^ 
-y^^^ KT-*^ (06-1, 6-2#M) o 
[0 0 4 71 

^130C {i^7.7--^rii)\^-yy^ •T'n^-^^-'IrElAoyn^-^'- i: LT#XL7t3 

h^^' h=^<«L7^^o t-f. t: h#i*iMsaos-2 {mw^^imm^m^^mmmmmmk 

iJ' n i^#-^SG0025) =&fflv>-CSa0S-2O$^^U/cDNA*illl i: LT, fe¥ll$&.'^**^834 bp 
±^!L~34bpTm<^^^«:ExTaq DNA'i?U^9--€ (M^t, * tJ' n i/#-tRR001A) tcrPCR 
«r^TV^ (|lI5tcy9'fv-<^'>-^'^^:^i:PCRO^#^iB^> S-OCp. S£^J#-^15. AS-OC 
p, 1B?!1#-^16) , 868bpOPCREt>=^#fCo ^tL^m»ttl, 0C7°n^-^-i: 
LT. •^-(T)^ ^T-^iJ'^-^^pGEM-T Easy (Promega, * n ^'••#-^A1360) lwT4 DNAU :^- 
•^^t?7 ^ -> a LXffX LfCo ^'^-->2rL:feX:/^*-^^-^4DNA->-'5r>•^^- 
tCTjELV*:^3feie^-C*'S-fc*5$^,L/cm> Notim^fbt^T^i^ if - i ^ «9 ttS T4 D 
NA'i^V > 7--lftCT¥ri-*^'fbL/Co pAPr.-ElA-CMV-19K, p APr. -ElAA24-CMV-19K=SrSa 
lim, T4 DNA5H'J^7--ifl^-C^r|-*mU. :giblcCMSL, ffi^c^OCy n ^- 
- =S:T4 DNA7 -f-y->^HJ:S7-fy-'>3> I- TWA L, pOC-ElA-CMV-19K, pOC-ElA 
A24-CMV-19K^'f^SUfeo i 9 LT'f^iiL:Acp0C-ElA-CMV-19K, pOC-ElAA24-CMV-l 
9KJ4. OCT'n^-^-m: «5ElA*^VM±ElAA2475«%%$tL. CMV/n*- -IC J: IJEIB 
19K76sf|^$tL;5, nrnMm."^^ 9 --fy \ K-C** Oe-l, 6-2#M) o 
[0 0 4 81 

Lfv:li5il$iJ=ffl)MT-7'y't7-f tJ^-'/v;^ 5 Ktc, CreV =1 > t^^-'> a >^ft'^f'J 

yn*-^'-«'Ji.*5^ii>'2>:^^;^5 K*mT<^J; -9 t-Lr#S!iU/wo pUniA5-HisC (Invi 
trogen. Carlsbad, CA, S!ifq#-^ ET003-11) OKn (*:»-V'fv'» lt14jt{5^=SrBglII ( 
^nWi. * iJ' n ir#-tBGL-2ll) fcSmal (m#^> :^ ^ n i/#^SMA-lll) T-«Ji9ttiL> T4 
DNA^'J p« ^--IflCT^Fri-^SS^kL. ge^-f 3 >=Srl»C/v:*raPi!Q.SLy:^o pBR 
322 (m#il&> * ^ n ^^#-^DNA-003) J:>9Tc (xh7-9-^^"J>') lt14jtfET-=SrSspI (^ 
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#1$. *;?n^^§-^SSP-10l) tStyl (New England Biolabs^ Beverly> MA, * ^ D 
■tROOSOS) iZXm^itLtz^. T4 DNA5^°'J>7-^ftCJ: i9^?t*mL/Co ^iXi. ±$i<0 
X d tcKn»l!iitfe^**B^56^tt-C¥rt*^'fb$tL-rv>*pUniA5-HisCtCT4 DNAV ff-'^^m 

^^^^y hi^is^i^ ^-Zfy:^^ KpUni/V5-HisC-Tc=S-flPiliL/i (12I7-1#hb) ^ $ P> 
C OpUniA5-HisC-Tc=^XhoIT'ri^b L,. T4 DNA*° U ^ 7 - -b't^ i * ^rt^^SS'fk, CIPtCT 
Mt/co -yj. ^Kt^LtzX^iz, -fy:^^ KpRc/CMV«-i^ai:b-CSalI-iJ-^ b«:olt 
ti^yyt.zfy^-^- (S-CMVp, mn^^n) tmel^^ h *olt/iT>'^-fe>:^-/9'f 
- (AS-CMVp. SS^J#-^12) -CPCR-tSCli:^: l9t#/v:CMV7°o-=E-t5'-f|5=£r, Sall> Mfel 

mmx'W^mL. t4 dna^j^ u > 9 - ^x-w-m^^^t t <b o t , ±iB<7)5pft5^^^t $ 

pUniA5-HisC-Tci: =S:T4 DNAU -5^- v a VRtt^ff ^:V^. pUniA5-HisC-Tc-C 

MV^rf^ti L/co C> t pUniA5-HisC-Tc-CMV«. pUniAS-HisC-TcJCCMV/n ^ - iJ' - 

, v;i/-^i^n-->^-9->f h<^AgeI. Apal> StuIOV>-f tL;^^=S:fflv^-C. if A^t ^ t T^^t? 
-f-LTCMV/n^-^-h, ^(DTmiizmX^fifziim^ii. Cre^mzxy)^ 

\,zl^nX\^fz^Xhh%(OX^ho ttz. CMV7°n^-^-{i, dK^S^^li^ tURI^^ 
OHincII-AgelT-^ ffi LT, -?-oastcmi^#^6*J'5: ^n^- ^ - =gr#A-r i: '^^l, 
IC-e^-S (Ill7-l#fi§) o 
10 0 4 91 

mife^ 4 1 ^ - ^7 ;^ 5 K<o{^s^) 

do— -^tLT, T — it'fS^ii'&^EGFP (enhanced green fluorescent protein) 
^:ifL\znXVfz^^ ^ -^y J^T<^J:^ l^tTf^mL^Co S-fpEGFP-Cl (CL 

ONETECH, ii^u i5^#-^6084-l) 4:Bcim'fk L, T4 DNA:*? V > 9 - -If ■C¥rt*«'fk L tz 
^k. P^eim^\:iZXEGFP(Dd)m^W^ BiLfZo pUniAS-HisC-Tc-CMV^SrApalMik T 

4 DNA>J^';^7--^flCT^ri-*mU/cm, Agel-eM-fbL-C, ^flJ,Z±B<OW^ iHLtzEGF 
P<0cDNAif>t^T4 DNAU if-^X^^ V-i^ a ^LTjf AL, pUniA5-HisC-Tc-CMV-EGFP 
imzo ot^. m\ (O^mmii^^m^^ 9-fv7.^ KpUni/VS-HisC-Ic-CMV-EOFPti 
m-fn^- 9 -iS^h^Y?if^'m.X%'!^^'^^^ ^ -'^^^^^ ^ ElSj5=S:fimi-^ii 

7^5 KIC, CreU3ve^-v3 VRJSt^J:»)CMV-EGFPit<5i^)6*JfAT-^;£.<)<^-C*;g) 
(Ili7-1#M) o '5::^. EGFP{it6^il^si^-C«^:V^;6«, ^]^±<^'KJ[<^fcftt&i«it<S^<^ 
-ft^x. i: LTtf A L^i: ^) <^-C* * o 
[0 0 5 0] 

WMM'M.^i^ 9 --f^ 7s% K (S>*0":/n*-:J^--CElA, ElB^^^i"^) ^1 
S:, CreU =i>tft---^ft?#=i;i-V =i>e;T«-v3 > (LoxP. LoxHlE^J *Blt LT2o<7):/ 

K7&nonif;5«^s:js) i-'Scitv&^-c^^o ^(om>z\^x\>x-T(ozmm(om.^^'h^ 

<^Jffl*^^x.«-ffo;to iijaf'JffilM^iJ'^'-':^^:^^ K (pCEA-ElA-CMV-19K. pCEA-ElAA24 
-CMV-19K> PE2F-E1A-CMV-19K. pE2F-ElAA24-CMV-19K, pCEA-ElA-E2F-19K, pCEA-ElAA24 
-E2F-19K. p0C-ElA-CMV-19K. p0C-ElAA24-CMV-19K) t H 1 cOr&^itfeT-^^^'^ ^ - 
y-^XY (pUni/V5-HisC-Tc-CMV-EGFP) ^-?-tL-r*T-100ngi*o, CreV ^ > if 
(Invitrogen. * ^ a ^^#-f-R100-10) hK'SS (37'C, 20^^) $^3r^o ^v>-C> esr, 5 
^W^akSbTCre*:^f&'fkL. S:ji&«:#JhL;to C:<^S:/ST£=Sr n > vf r > V^flSDHS a (m 

* ^ n i^#-tDNA-903) l-J^g^mU, r h 9 "^J- 'J > (7.5/ig/ml, ^0^^m> 
5!; ^ n ^^#-^205-08591) ^Sr-^tcLB (Luria-Bertani, nacalai tesque. * n ^^#-^2006 
6-95) T**n->^7'U'- b±-e^^-r-2)o mm^^"^^ 9 -f"^ 7.% KJiKnWtiit^^F- 
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<0/'*!)3n:^-^«-C^-f^ mi<Dl^mmii:=F§tm^^^--:^7^^ K^>R6Ky tv^^ 

>e^>-->3 >'LTf^m$tL/c^2(7)f&SSaifEi^^^-«i!'i5'-7'7>^5 KJipUC Ori fcTc' 

134'. pPrA-ElA-PrB-ElBi:pUni/V5-HisC-Tc-CMV-GENE<7) U='>tr^-'>3:/tcJ:«9 i^fM^ 
fi^ii(DTl)^m2<Dx&mi&ii^^M^i^^-'^'^^^ K"C*:2>) o ^«J> Invitrogen^ti «3 
jtXL^CreU 3>'t^:^--^f (Invitrogen, * iJ' n iJ'-^-^RlOO-lO) «rfflv^T±iB<^RjS^ 

*7&»4-5$^x-r>2)/c4C)Invitogenttc7)^<^#x.^ 7 > (Echo cloning system. * ^ n 
ET401-30C) ICftJg L-rv^*-/^;^^ KpUni/V5-HisC t . pcDNA4/HisMax-E t 4:^ V^T 
(^SlS^rffo/cfc C:^. 5'l@J*J.TO=in--Lj&»#?>tL5S:**oyi:o otO. CreU > l^*-^ 

xCANCre (M'fb^WS^B'f DNA/ J; >9 =Srfflv>TCre';3^lf^--tf<^fflffi^r^To/i 

1 M0I=1 plaque forming unit/cell) "CiS^. 3B^J" b U-/~>> (naca 
lai tesque> 55; ^ n 35555-54) 3!!!;mt'T«=S:fiJ*«L. PBSi'T^^t^. Lysis/^'•;' 
7r- (20mM Tris pH 7.5, 150mM NaCl, lOmM MgCh, lOXglycerol, 1 %protease inhi 
bitorcocktail (SIGMA. * n ^^#-tP2714) ) ZOOju HZXmmL^ *^i:lll«l*3lil^*) 

- L>&^^>ffi3^Lfc=in--(i1--<t:il'tt^n-:/je*oyi:o f^AxCANCre 

«:ffiv>T»fflLyiCrelii<DRC&^l^+:9-'5:fS14=lr^oi td^TP^tt/co ClO^fSl' 
T#ibtLyt:^2 60?&#afE^%?l^i5'i5'-7'7X5 K^Sr-etL-PtL. pCEA-ElA-CMV-19K/CMV 
-EGFP. pCEA-ElAz^24-CMV-19K/CMV-EGF?. pE2F-ElA-CMV-19K/CMV-EGFP. pE2F-ElAA24-CM 
V-19K/CMV-EGFP. pCEA-ElA-E2F-19K/CMV-EGFP. pCEA-ElA A 24-E2F-19K/CMV-EGFP, pX-El 
A-CMV-19K/CMV-EGFP. pOC-ElA A 24-CMV-19K/CMV-EGFP tLtZo 

[0 0 5 11 _ 

7.7- J^. mi<omm^"'n^fZo TT'y'i^-f A (£1^1*342-3523 bp> E3®^<^— 

SR28133-30818 bp*^^) «:^>o30.3kb<?)7'9^ ^ KpAdHM4 (Dr. Mark A. Kay .Stanfor 

d universityj^-'btt-^) iFi^\.fz's.\<DU6^\z^^m^'^^mx'f ^fzib<Dmmmmi- 

Ceul. PI-ScemiaSE^J=&^oTV^;2,o pAdHM4=£: ^ -f fUEaS^I-CeuI (New England Biola 

bs. ij^uv^m^^ms) xmit (o.2u/;ugDNA. syr, mm) . y -)\^ - iruxm^ 

)\/J^nW^^9 >^ -)'^^WL\^fzo ^fctcPI-Scel (New England Biolabs. * ^ n ^^#-^R069 
6S) xmitX^mm^mnX^fZo pCEA-E1A-CMV-19K. PCEA-E1AA24-CMV-19K. pE2F-ElA-CMV 
-19Ks PE2F-E1AA24-CMV-19K. pCEA-ElA-E2F-19K. pCEA-ElAA24-E2F-19K. pOC-ElA-CMV- 
19K, pOC-ElAA24-CMV-19K^)-e-tt-FttI-CeuI, Pl-Sceim'fk pAdHM4ti'etL-?'tLT4 DNA 
y «'--1fS:*)*»v>-C#AL^o #<bttfcy9;^5 K{i#-f I-Ceul, PI-SceIM'fkL-C»A 

a^Tt5Si?.L3to ^^-Lx^hfitzmmmmmrry n^T.^-^ ^-•f'y:^^ k^tpa 

d.HM4-CEA-ElA-CMV-19K. pAd.HM4-CEA-ElAA24-CMV-19K. pAd.HM4-E2F-ElA-CMV-19K> pAd 
. HM4-E2F-E1A A 24-CMV-19K. pAd. HM4-CEA-E1A-E2F-19K. pAd. HM4-CEA-E1A A 24-E2F-19K, 
pAd.HM4-0C-ElA-CMV-19K. pAd.HM4-0C-ElAA24-CMV-19Kt L^o ^ilh<0'f-7:^% KttT 
^^-f A<Z)E1, E3£)l^<0«U^i:. ^^^(Dfu^- 9 -XUk^ i^xm^l^m 

[0 0 5 21 

7 (293«BJ3a'^0 h9>':^7aL^'i'3» 
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293mmiz h 7 > >^ 7 X 3 > L/co 29zmm<o^mmmmmo% ^ vii&4?jfiL?s (mbl 

tt> 5{> n ^'■#■§•268-1) 4"^tfDMEM (Dulbecco' s Minimum Essential Medium^ SIGMA^ 
*Vn^#-f-D5796) 'S:fflv>fco h 9 7 a >li'J Jl' v'i' (Current? 

rotocols in Molecular Biology, John Wiley & Sons, Inc., 9.1.4-9.1.9. 1999) -C% 
l.SmlOHEPES buffered saline (pH7.1) HJifBTfy "i^ >f JW:^^^ A ?r^tfit0*ftDNA 2 
0/ig^ tefflmONA (SIGMA. 5!; ^ n ^^#-^0-7656) 20;/g<^tt'40//g<^DNA*ijnx.> 2.5M CaCl 
2 75;/l«:^ft#L3&7&«P)T®T. ^ia-C30^Mt/cm. 293mtC^M=£:^t*j^ L'Sjt^^^?^ 
T L/Co -eo 1 1 CO2 > ^ ^ ^- ^ T'4^r^^l^Sfem, a -MEM (GIBCO BRL. ii 9 
■t 12000-022) H10%#«!l'fl:.i|lflL?t (GIBCO BRL. * n ^^#-^26050-088) '^tV^k.fz'^ <0 h 

^*J^tt/Co /c:*pEGFP-Cl«r|WI CT'n -;UT' > 7 7 x v_3 

>L> 48^^mtC^^TO^TlClltt«=&ftSlIt/^t^^. «lll30%Smomi:^afe 
^SX$tLTV>^Co TT'y 7^;^^75*M^^tL*t293«{iMI&^ili^:^ (CPE: 
Cytopathic effect) J: 7'^-^' ^r^^fiS-t^o 

fifzif^ In vitro9'^'5^--> 3 >fe (Mizuguchi, H. , et al. Hum. Gene Ther. , 10, 201 
3-2017, 1999) i:i^cf < :$:||BjO^SiiT-(il0cm^«ini-e30'|®iil.JiO7'7 - ^ *^m^ L. 
30%<7)SA^^-X?^:9-e$> -S* o 
10 0 5 31 

r^^^afST- ^ v^±i5i$(|^9S^ ^'i5'-7'9;^5K (/chx. ifpCEA-ElA-CMV-19K) =Sr 
Tfy^'I'^V^^^' ^-7'9X 5 K (pAdHM4^i:') t;m<^^x./ct^. r&^itfe^<^)^* S 

tf^mx-§*o C:<^'>;^7^A^?ii2:1-*/:*l'^ tTl^^tU TpAd. HM4-CEA-E1A-CMV-19K 
i:pUniA5-HisC-Tc-CMV-EGFP=^fflv^t:a<^^^x.=S:^To7^Co 2 00 J^?^ 5 KSr^lOOn 
g-f^^I-^L. ^^^^(DJ; ^ icffl^Lf^CreV :3^t^:^-■fe-^fflv>-CH:)^:. (37t:. 2039-ra) ^ 
-^;&o ^v^rest:. S^^mSLTCre^r^^S'fbL, ^l^:v4:f^ihL/co 
T-y\-mmma (m#^> 5&^ni/#^DNA-903) t^^^S^J^b, T-h7-9-'fi5''J> (7. 
5//g/ml, 3fn)fc*fiil> * n ^^#-^205-08591) *#tfLB (Luria-Bertani, nacalai tesqu 
e n ^^#-^20066-95) r \ ^S> "/V- M^fiS-jSO 

- V 3 > ^jS^ L-CCMV-EGFPitfe^WX $ tt^ r&5B^it<ET*^a<;?^^t *t;^ii5itfll^9MT 
r J ^ ^ }\^^^^ 9 --^7 Ts^ KpAd. HM4-CEA-E1A-CMV-19K/CMV-EGFP-C ^ o o n n ^ - 
^:6«ij/-^v^I^Hi: L-C{±TT'yt7-f ^-7^9^ ^ K>&«30kbtSv>C: fc^. 

[0 0 5 41 

r<^^&lwJ:»)> ElA-/n^-^-i:ElB7'n^-i5'-=Sr@^LT. ^rt^^itfe^^-^ 
[0 0 5 51 

2. 3 h7>:^7i^->3 ytCi-SSHflart-Cc^CreU =i>tf:Tv-~>3 > 
|gl<7)V&5^it<5i^l&m-^:J'i5'-7^7:^5 K=^. liWJ^mTf'7'?-f>'^;^^i5'^-7'7 
KpAd.HM4-CEA-ElA-CMV-19K'5:if^m*-mx.«r-ii:-rtc. CreSrl&a-T'&mt^^' > 7 V 

miiEi^ 2004-3076703 
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%ZmU . pAd. HM4-CEA-E1A-CMV-19K ts -^-iJ-tX^X (^EGFPil<5^=- =1: ^^-f * pUni/V5 
-HisC-Tc-CMV-EGFP«:20;z g-f ojgl®?* ;v->'> h7>;^7i^'>3>' L^o stfc^ 

^A3^^=^fF^i-*^v:i6t;> EGFPiSIS^^II^I-* 7^9^ 5 KpEGFP-Cl'SrlWl h 9 

y^m^z-xm^. ikim.m.T\z.xYmmm&ik^t^WL\^f^t:i^^ uti^ (=i&fei^s 

-li. 140^lw-/9-^'4:lO'li$^^L/s:o ^tt(b07°7 - ^ O d t>> CreU n a 
>7i»?i3io-CEGFP7&5^<i^iit^/cADVtr ^><7)ti. ^^^tt^T-eSI^-t-S) t . 7^7- 
'^■^^XY£¥?i)^m^ttj:<iX\^h<Di}m^'^^^o 4-111. 101®O-/9 - <^ 9 -^li®*^-^ 
7i)^GFP75^'1^1±r'^ o tz(DX^ EGFPT&mc^^^ i^■C v>^ADV75*ffiS-r S5t^»il0% i: v> -9 i 

ti, ADV-^y ADNA=^^ti"7'7>'^5 K^tiJRS^^PacIT'M'fbLTlSil'fk-t t . CreU^V 
Vf^.-v3 >)&^^Clib^:v-/ci6. Pacl?mi:^l^v>/ii t-e. ADV^^O^WI&T L/i CI 
i:^«Sfi-Cab'5> i:#x.'btt;|)o i<7)EGFP(+)or7-^'$^Mts EGFP(-)<^7'9 - 
t&<7)^*>3;}^n-><^tt-4o*. 24well0293«lC|^^fe • liijlSUfCo EGFP(+) ^ n - VT?}* 
wel l^i^^^mv&^EGFPi^tt ^ o /cc^ L> Itfef^wel l-Cfi— S15<^^lia60<J^7&^'EGFP^ttT' 
abo/co 3af^J::i--<-CO^n->'X'CPE>65milL/cco-e. CtL^|llJDlU/co '-{/^(DT^t 
tLX lOcfflT" y V 0293iafla L ^v: ^1 ^ . EGFP (+)<D^u-yX^ B X 

m50'-'6o%(Dmm<o^imiFPm\^x. 20 i },z\t^x(Dmmi!^c?Et^ofz-AK 80%o» 

L;6»EGFPi©ti-C^:*^o^s:o -ot^. ]^J520%<^aflatiEGFPjt{5^=-^4f /c^vvADVl' J: oTC 
PEt=&oTV^;5,ii:'^^i*t-Ci3«9. ^5^ n--^;Vi: bT^15lLf^^9-i5' EGFP(- 
) <D mi}mX L -C f::-5rtg14>&^# ^hfifzo i <^ADV?^ ^ Jtil^i- ^tztbiz iiW293mJk iZ 
mPk LXEQWm^t i-ji^-fy-^ «r$Rfl5frti{f J: i:#x. h fi^ o 
[0 0 5 6] 

1>J.±X*). Z<D=i h^y^y ^^i^3y(0-)]mx. Cre§l^293ilBai*I-e2o<7)7'9;^ 5 
K7&*U 3 > - ~> 3 > LTjf AafSi^(EGFPilf5i^) *#oADV:«)5# ib tL^ CI t 

iifzo iKDyjmimmmp^xcreKj^^^^. ■xmmiizMMmmLx-:fy>^^ v^nx-^^h 

[0 0 5 71 

p Ad.HM4-CEA-ElA-CMV-19KO h 9>;^7i^'~> a >'^7Bt?12'(i<D7'7-^'**ffi^L/c: 

X-fy-^^mM^iiL^tW^lL. 800;/ 10:^Abtw|l^L-C-80t:T?i5^#Lfwo ^ 
[0 0 5 8] 

^tc, z.(Dm^37x:m.umiizxmim. mi^mmizx^^<o^'< ^ )v^3mm*)i§.i^xm 

^ L -r # 7t T 7-^7 ^ ;v ;^ flSteOO // 1 =Sr . t(r B 24we 1 1 y U - M- 1x10^ M -eai 
v^/c293miw^^$^irSo S^m{i3B i3 # t'200/t/ l<^^*b?:inx.> ib o g {i afe ;& *«5 
~7B-^CPE**W3^1-So CFEtB^m. « t llJ|XbT-80'C-e'K^i-So ^iz:i<D 

WLSOOm^ (^#0#S080%) 'Sr|WI:!ttc3IsI?t^ • 10cm^«mT'70~80% =i > 7 

Y<D293mm^zmPk-r^o C:0^pg-e{i2~4B-eCPE^^mmL> :^:Nfei:»^:IaIJRb 
T-80X:-Ci^^i-'2)o ^feO^PtJ±C:<DmSrl^#l-3ll<t^ - illli?^. ik:#O#*<^80% (ol 
#8ml) «r> 15cm^M(6*Jt)i::70~80«3>'7;i'J->' h<^293mtCi^^i-So ^^^2~3 
BT?CPE7&«ffiat. ;^^i:m=l-|lIJRLT-80t:-C'(^^-r'?.o ft^ti C:o?ei«r|Wl;^ir3IlI^ 
*S-i3!^ll^> :^'f*^O#SO80% (ii-^lOOml) 'Sr. 15cm^«JnL40tfc 1^70-80% =f 7 > 

bo293mt'iS^-t'2»o cici-ci±di#2a-ccPE75«tomi-'2)<?5-e. ^i&tmm^ mULXl 

OOOia^/^-C-jt^CxL. ±li«refe*LT50mlOjjfflfla^3ii7fi£^^«)1.5mlOPBS (U >i?i^fflr 

mSE# 2004-3076703 
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mAoascK^m-r^^txmmni'-^mt^^^o ) m^^mm^sm^^ - um^^. 1,000111^ 

K^itfy^M, {m^^M> iJ^uif^■^■039-0l955) ^JS^lSt^ (l.Sg/ml CsCl 0.5ml, 
1.35g/ml CsCl 3ml. 1.25g/ml CsCl 3ml=Srfi)i) «:4Wm LT-^ i ^ ^ ;v;^fS«r6ml 
•f-oXMo PBSTilfe^tw/N*9 >:^=Srfl5lo^*t> J^ip^ii^'^^ (HStX^. himac CP6 
5/9) X7.>( y^u-'S^- (a:<fcx^. RPS40T) =^fflv^Tt-riot:. 35,000|l!^/^5-. INf 

F^^'ii>-r^o ®'t33p:o/N*v K7{is^x.*7&^ ~^rm<D^&^^^'^y y^^Ty'^ ^ ^^^'^^ 

$^;b<7)X% t-r'Rfit^-t»^l^*t-C;6-<b:i<7)Ji=S:lml (*ll51.5ml) om-MxmL-t^o 
A:^^n-^mAml (ft^S6ml) <D^ ^ ^mm(i>t^^o ^^ClC1.35g/ml CsCl 6ml ^Xflfz 
^,[^,^:j.^:fizz(D^^ }v:p^WiiXfi. ^'iy>:^m<D^:^-yiimmzi.^5g/m\ CsCl X 

mmiiz^'^yy^'t'^^.. lox:^ ss.oooiiite/:^-. i8^w®^'C>:9-^i-^o :ifix^^)v^ 

[0 0 5 91 

iy.TOg^t?JJim*9 AtcTffiML/Co mm^^f^A (Biorad, Econopac lODG 
mp°p#-l-732-2011) 0|*l#?^=^^t-C-CPBS 15ml=S:AtLT^-CTST$-li-^o iili'^^Jl' 
>^mXml=^l)Px^o 55;7A;6^ib^m-r*Tet^lml-ro#-f- (1#~7#) ^olt/cl.5ml-rvf 
^Q^^_^l-^^-|-;g>„ ^l::*7Al'PBS*(3-X)mlj|jnx.s IWI^Hiriml-foJ^^i-^o $ 
rbt::4ml<^PBS*tn^-C. ISl-Hlt::iml-ro$^fl5li-^c Clti.T'l~7#* T'tt7*^«#'btL^:^^ 
4#(^ ^ i - -^^ I- ^ t^-^c ^ tKXx^^^o lto tub-^x (D^a.~f 
<7)ADV<7)«^mT<7)::^feT-i|iJ5fei-^o PBS 94// K 10% SDS 5// U ^ ^ )\^7.m.ii\-^1^ 
-^L. (SCIENTIFIC industries. Inc.. BOHEMIA, NY) XX<W^\.. 

;v>^<0^^'£:fi!lt^1"*o itt=Srl5.000rpm. 3min^'l>UT±?S^$i^^ tT, ODzeonm^iO^ 
-r;5o 10D260na. = lxl0^2p3j.ticle/ml (20^&^W-eii IOD2 6 0 na. = 2x10^ ^particle/ml) 

UT>:7^;v>?.fS<7)iiJg'^fmi-*o S-^. 15cm:^SJ140tfc-CliiIiiL/i:i?^, 1-5x10 
particle/ml <^ zftS t-1. 5~2mlO -f /Co 
[0 0 6 0] 

J!it!im<^ADV?e[tis lOXGlycerol (^^^H. iJ' n ^^#-^075-00616) «:*n^-C^"^. - 
SO'C-e-^^Fbyio id L-CAd.CEA-ElA-CMV-19KS.W'IWim<7):&fe-e. Ad.CEA-ElAA24-CMV-l 
9K. Ad.E2F-ElA-CMV-19K. Ad.E2F-ElAA24-CMV-19K. Ad. CEA-E1A-E2F-19K^ Ad.CEA-ElAA 
24-E2F-19K> Ad. 0C-E1A-CMV-19K, Ad.0C-ElAA24-CMV-19KO8S^<^T7'^ >f 

[0 0 6 ll 

nwjio mwi\^tznnMmmm^7L7rj'^^^^7.^^9-<Dn-Mm 

i: L -C, Ad. CEA-ElA-CMV-19K<^CEAy n =^-9- -^^1401154 1 H^i* * * 
oTto CEAfl^:^M^lia*^colo-205. Lovo, HCT-15^m (m:lt:^^l}n«$^«^BffPfrM 

«?«-^) i:CEA=S:^mL*v>Hela«. :/ h n i: LT 

^XOTT'y 'i7^^^^*^li5iit■^293M^*-?■tLW^ Ad. CEA-E1A-CMV-19K=S:M0I 100> 10 
1. 0 U 0.01. Oi:iTS^L-CCPE<^toS^m^U/io i®^t^2 B B "CMOI lOOOwellT' 

k^Tom-c?Hafl&#i4**ss<m3iUT\/^^o itttcMUT^iimM (Ei^a) <^ADv-e 

*<2)Ad.CMV-UcZ=SrS^^-^7twell-C{iMOI lOO-e^)^fla»14«i^S t^^.^'^^'L-f . CEA5& 
^:it^^6iafla*t? { i -r T- J' ^7 ^ ;i' ;^ <^iim^«$& t o T ;g> t # X. ^ tL/c o i^^7 B m t±L 
ovoi:293-e{±M0I IfCCPE, HCT-15-etiMOI 10ttrCPE> colo-205T-{iM0I lOOT'^SO^ 
Helat?»iMOI lOOt^^CPE**!.^*!-. Lovoti293i: |S|^Kt::ADV*«Jim> HCT-15^-e- 
*L^c^^cCgSE<^*i5a**^'5i^. colo-205i:HelaT-fi*i 'b>i)^*jADV(^limi±*v>i:#x.<b 
tL/Co mkm-:.\U a^m2jl^-CLovo{±M0I 0.1t-r% HCT-15(±M0I ltT% 293T'{iM0I 
0 01^-cmi^#**^^^^ ADV(7)Jim<^M=Sr<b'bt>UTV*-2)o CltLlCJtL, colo-205 

x\msi imz-x^^mmmM^i-^hM. Heiat^i±Moi \^^xwmm.^i^^hi\,fzz.h\t 
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ik^. Ad.CEA-ElA-CMV-19K/CMV-EGFP^<tiiLyio ^<7)ADV{i^)feliiS^ti:> EGFP<7)^ti^ 
=Sr||i^-r^-i:T'ADV<^)li5il^^^-i:7i>*-C'§;5>o TIB<^^ 1 ti>_ii^^(l^Mmx.T7' 
y >^>f 2 B^oiiJill6*fflfl&5E (CPE) T-7rci-^^7 7-e*^o 'fc* 

. intact t±> (m^'fcU OTt-e, TiB^2S.0^^3 ^>™-e*'5»o 
[0 0 6 2] 
[^11 



MOI 


100 


10 


1 


0.1 


0.01 


0 


Lovo 


CPE 


CPE 


CPE 




intact 


intact 


HCT-15 


CPE 


CPE 




intact 


intact 


intact 


colo-205 


intact 


intact 


intact 


intact 


intact 


intact 


293 


CPE 


CPE 


CPE 


CPE 




intact 


Hela 


CPE 




intact 


intact 


intact 


intact 



[0 0 6 3] 

Ad. CEA-E1A-CMV-19K/CMV-EGFP=^ BiTt^O X n ^:::&V*t?'f1f^ j®it'i:>l^-Cfflm 2. Ox 
10^2 particle/mI<^mK-C'2ml<7)':7^;V^fK^#/^o CEA^m^SWMKN-U MKN-28> MKN-4 
5. HCr-15. Lovo, colo-205t'M0I100. 10, 1, O.K O.Olv OT-ig^L. ^^TO^TT'E 

GFP^^^=^fti^L^r7&*ib, (CPE) <D^m^xm<Dnn.^mm\^fzo mmk2B 

-^ficolo-205m^(±M0I l00-Ct±lil3ri00%<^/«Ba5&^GFP|^14-e* 0, colo-205<^<^^7i)*50% 
m.m.(r>mik(r>^iimjP?^^-T^^'=>tZo -^^l), colo-205{±ADVtCj:;5,itfe^SAi^W1S 

> -e-c?5MlSJ^*5^56^-:3^^«^{iMKN-28, Lovo, HCT-15-C'*>o LTMKN-280|t:^=S:7n 
-ft, iSma^l::{iM0I l<7)welHi20%SJS7&«EGFPIiF'l4T*mi^#(i^<^'btt!&^-o/i 
6Bmii(±EGFPI^14^;5*50%®El-iitJnL, SB^id^^ti^W* (-^co^aa^^CPE 
t^fc^S.) iimm'L. \2Bm^\t%mX±.<r>mmm^ti^^ ^ t5t3rCPEJ::J5v>Mfc*^^>: 
o 0*13, EGFP^V^^-r-5!?-jtfe^-eil^^tL^ADV<7)li5ii:> m<7)lt#^^-tCPE76« 
P L -C L C: i: , Ad. CEA-ElA-CMV-19K/CMV-EGFP:0*CEAS^^ffi "Ciim U > 

^finmmnn^^^TTy ^4 n^:^^^ 9-<r>mi^ \ 2_B^<^ii5at6*EGFP<^>l^14^t' 

^-ri5^7 735.t>*i®*l 2 B^Oii5itl*m9B (GPE) T^m^ CT^ y^h^o 
[0 0 6 4] 
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1^21 



MOI 


100 


10 


1 


0.1 


0.01 


0 


MKN-1 


100% 


100% 




jyotes r 




0 


MKN-28 


100% 


100% 


100% 


20% 




0 


MKN-45 


100% 


100% 


80% 


30% 


5%UT 


0 


HCT-15 


100% 


100% 


100% 


80% 


20% 


0 


LOVO 


100% 


100% 


100% 


100% 


10% 


0 


colo-205 


50% 


30% 




1%U^T 


1%I^T 


0 


293 


100% 


100% 


100% 


100% 


100% 


0 



[0 0 6 5] 
1*31 



MOI 


100 


10 


1 


0.1 


0.01 


0 


MKN-l 


CPE 




intact 


intact 


intact 


intact 


MKM-28 


CPE 


CPE 


CPE 




intact 


intact 


MKN-45 


CPE 


CPE 


intact 


intact 


intact 


intact 


HCT-15 


CPE 


CPE 


CPE 




intact 


intact 


LOVO 


CPE 


CPE 


CPE 


CPE 


intact 


intact 


colo-205 




intact 


intact 


intact 


intact 


intact 


293 


CPE 


CPE 


CPE 


CPE 


CPE 


intact 



[0 0 6 6] 

[m 6 - 1 1 n-mm 2 T'f^m$ tL/cR b m^^'kmu^^^i^^^^^i^Mmmm^^ 9 
[^ 6 - 2 1 2 t^f^si^ ti,^ R b m.^^%w&.-^^^\^-rtnmmm^^ ^ - 

[117-21 %mm^(r>m2(r>^m^^^^m^i^^-'^y^^ kt&^v n^e^-i/ 

3 >IC i i9f^iSl$tt*Xg«:^-to 
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mnm.} 

SEQUENCE LISTING 
<110> NAGOYA INDUSTRIAL SCIKJCE RESEARCH INSTITUTE 

<120> Efficient methods and kits for constructing conditionally replicating ad 
enoviral vectors 

<130> PTLll 

<160> 16 

<170> Patentin version 3. 1 

<210> 1 

<211> 56 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Inventor: Kosai, Kenichiro 
Inventor: Nagano, Satoshi 

<220> 

<223> Description of Artificial Sequence : PCR primer 

<400> 1 _ 
tcagtcgcat gcgcggccgc tacgtaacgc gttacccggt gagttcctca agaggc oi> 



<210> 2 

<211> 42 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence : PCR primer 

<400> 2 

ggacgtccta gggtcgacgc cccatttaac acgccatgca ag 



<210> 3 

<211> 60 

<212> DNA 

<213> Artificial Sequence 
<220>. 

<223> Description of Artificial Sequence : PCR primer 
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<400> 3 

tcagtcccta gggtcgacca tatggatatc caattgcgtg ggctaatctt ggttacatct 



<210> 4 

<211> 36 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence : PGR primer 

<400> 4 

ggacgtggat ccgcgtctca gttctggata cagttc 



<210> 5 

<211> 36 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : PGR primer 

<400> 5 

tcagtcggat ccgcatgcat ctagagctcg ctgatc 



<210> 6 
<211> 70 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequebce : PGR primer 

<400> 6 

ggacgtgaat tcataacttc gtataatgta tgctatatga ggtaattcag aagccataga 
gcccaccgca 



<210> 7 

<211> 29 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Descriptionof of Artificial Sequence : PGR primer 



2 0 0 4-30 
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<400> 7 

ttgtaccgga ggtgatcgat ccacccagt 



<210> 8 

<211> 30 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence : PCR primer 

<400> 8 

tcctcgtcgt cactgggtgg atcgatcacc 



<210> 9 

<2n> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : PCR primer 

<400> 9 

ataaatggag cgaagaaacc 



29 



30 



20 



<210> 10 

<211> 70 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : PCR primer 

<400> 10 

ggacgtgaat tcataacttc gtataatgta tgctatatga ggtaatcttg atccaaatcc 60 

70 

aaacagagtc 



<210> 11 

<211> 32 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : PCR primer 
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<400> 11 

tcagtcgtcg accgttgaca ttgattattg ac 



<210> 12 

<211> 32 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence : PCR primer 

<400> 12 

ggacgtcaat tggcttgggt ctccctatag tg 



<210> 13 

<211> 34 

<212> DNA 

<213> Artificial Sequence 
<220> 
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<210> 16 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : PCR primer 
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